In the paper, the problems of identification of focus or center for a class of nonlinear systems are studied. As results, the identifying rule for the type of singular point of the system and the calculating formula for the focus value are obtained by the classical theory of Poincare and Lyapunov. At the end, the numerical simulation for a polynomial system of seven-degree are showed to corroborate the theoretical results of the method.
Introduction
A class of plane polynomial nonlinear systems with a singular point are studied in the paper. We know that the singular point maybe a center or a focus, thus the identification for focus or center need to be performed. The problem of identification for focus and center has inseparable relationship to the study of stability of the system. The conventional methods are the methods of successive function and the formal series [1] [2] [3] . This kind of systems arise frequently in many applied science fields such as biomathematics, fluid dynamics, quantum mechanics, chemical reaction and so on [4] [5] . In the paper, the center or focus of a class of nonlinear system with higher degree polynomial are analyzed by using the methods in [6] [7] [8] .
The paper is organized in the following style: in Section 2, the identification method is constructed, and the calculating formula for the focus value is obtained. At the end, in Section 3, a seven-degree polynomial system is numerically simulated.
Main Results
The following nonlinear system with higher degree polynomial ( ) ( )  ( )   2  3  3 2   3  2 3 2 , , , 1 ,
x y y x y f x y f x y y x x y f x y (1) are considered. 
Conventionally
Moreover, assume the formal series solution for problem (3) is
Substitute (4) into (3) gives ( ) ( ) ( )
Expand the right hand of the equality and compare the bilateral coefficients of i c , the results are stated as follows ( ) ( ) ( )
are solved successively and the series solution of the problem (3) is thus obtained by (4).
Next we'll obtain an equivalent description to the focus value ( ) 2π, r c . Denote the first integral of (3) Theorem System (1) or (2) has the following recurrence formula: Journal of Applied Mathematics and Physics 
From the identity it is obvious that ( ) ( ) 
Simulations
Consider the specified systems： ( ) ( ) ( ) The recurrence formula which quoted from above is stated as follows To verify the results above, the phase portrait of the specified system (10-11)
is depicted directly by Mathematica as in Figure 3 . 
Conclusion
The paper considers the problems of identification of focus or center for a class of nonlinear systems. As results, the identifying rule for the type of singular point of the system and the calculating formula for the focus value are obtained by the classical theory of Poincare and Lyapunov. The numerical simulation
shows that the theoretical results of the method is valid.
